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Section A 

Answer all questions. Each question carries 2 marks. 

1. Let 𝑆 = {1, 2} and 𝑇 = {𝑎, 𝑏, 𝑐}. Determine the number of different injections from 𝑆 

into 𝑇. 

2. Determine the set 𝐴 of 𝑥 ∈ 𝑅 such that |2𝑥 + 3| < 7. 

3. Find inf 𝑆 and sup 𝑆 if 𝑆 = {1 −  (−1)𝑛; 𝑛 ∈ 𝑁}. 

4. Write the completeness property of 𝑅. 

5. If 𝑥  and 𝑦  are real numbers with 𝑥 < 𝑦 , then prove that there exists an irrational 

number 𝑧 such that x < z < y. 

6. State the nested intervals property. 

7. Show that lim (
1

𝑛
) = 0. 

8. Evaluate lim(
2𝑛+1

𝑛
). 

9. Check whether the sequence 𝑋 = ((−1)𝑛) is convergent or not. 

10. Define a Cauchy sequence. 

11. The intersection of infinitely many open sets in 𝑅 is open. Is it true or false? Justify 

your answer. 

12. What is the reciprocal of 𝑧 = 2 − 3𝑖. 

13. Describe the set of points 𝑧 in the complex plane that satisfy the equation 

|𝑧 − 𝑖| = |𝑧 − 1|. 

14. Express −√3 − 𝑖 in polar form. 

15. Evaluate the boundary points of {𝑧 ∈ 𝐶 /𝑅𝑒 (𝑧) ≥ 1}. 

(Ceiling: 25 marks) 

 

 

 



Section B 

Answer all questions. Each question carries 5 marks. 

16. Let the function 𝑓  be defined by 𝑓(𝑥)  =  
2𝑥2+3𝑥+1

2𝑥−1
 for 2 ≤ 𝑥 ≤ 3. Find a constant 

𝑀 such that |𝑓(𝑥)| ≤ 𝑀 for all 𝑥 satisfying 2 ≤ 𝑥 ≤ 3. 

17. Prove that there does not exist a rational number 𝑟 such that 𝑟2 = 2. 

18. State and prove Archimedean property. 

19. Let 𝑌 = (𝑦𝑛)  be defined inductively by 𝑦1 = 1, 𝑦𝑛+1 =  
1

4
 (2𝑦𝑛 + 3)  for 𝑛 ≥ 1. 

Show that lim 𝑌 =  
3

2
. 

20. Show that every contractive sequence is a Cauchy sequence. 

21. Prove that every Cauchy sequence converges in 𝑅.  

22. Define principal argument of a complex number. Find arg (𝑧) and 𝐴𝑟𝑔(𝑧). 

23. Find the three cube roots of 𝑧 = 𝑖. 

(Ceiling: 35 marks) 

Section C 

Answer any two questions. Each question carries 10 marks. 

24. Suppose that 𝑆 and 𝑇 are sets and that 𝑇 ⊆ 𝑆. If 𝑆 is a finite set then show that 𝑇 is 

also a finite set. 

25. Prove that the set 𝑅 of real numbers is not countable. 

26. State and prove Bolzano-Weierstrass theorem 

27. Find the image of the half plane 𝑅𝑒 (𝑧) ≥ 2 under the complex mapping  𝑤 = 𝑖𝑧 and 

represent the mapping graphically. 

(2 × 10 = 20 Marks) 
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